Objective: To assess prospectively the consumption of fruit and vegetables and its' correlation to the parental consumption in boys and girls taking part in an atherosclerosis prevention study (Special Turku Coronary Risk Factor Intervention Project for Children (STRIP) study). Hypothesis: Nutrition counselling focused on cardiovascular health effects vegetable and fruit consumption. Design: A prospective, randomised, clinical trial. Subjects: Children were recruited to the STRIP study between 1989 and 1992. At the age of 7 months, children were randomised to the intervention (n ¼ 540) or the control group (n ¼ 522) and were followed up until the age of 11 years. Intervention: Families in the intervention group have, since randomisation, received biannual individualised dietary counselling aimed at reduction of cardiovascular risk factors, especially saturated fat intake. Food records were used to assess fruit and vegetable consumption of children and parents. Results: The percentage of total energy intake provided by fruit and vegetables decreased when the children grew older (P for age o0.001). The 1-to 10-year-old intervention boys consumed more vegetables (mean difference 3.18 g/day; CI 1.48-4.86; Po0.001) and fruit (mean difference 10.1 g/day; CI 5.28-14.94; Po0.001) than did the control. Mother's consumption correlated with the consumption of their daughters and sons, whereas father's consumption correlated only with the consumption of their sons. Conclusions: Finnish children taking part in the atherosclerosis prevention study had a remarkably low fruit and vegetable consumption, which furthermore decreased with age. The children's consumption correlated with the parental consumption, except between boys and mothers. A slight intervention effect was present only among boys.
Introduction
It has been observed that there is a protective effect of fruit and vegetables for cardiovascular disease (Appel et al., 1997; Ness and Powles, 1997; Liu et al., 2000) . The WHO/FAO international expert group has recently recommended an adequate (400-500 g) daily intake of fresh fruit and vegetables (including berries, green leafy and cruciferous vegetables and legumes) to reduce the risk of coronary heart disease, stroke and high blood pressure (WHO, 2003) . In many countries campaigns have been organised to encourage children and adolescents to consume fruit and vegetables. Several studies in industrialised countries have reported, however, inadequate consumption of fruit and vegetables among children and adolescents (Krebs-Smith et al., 1996; Neumark-Sztainer et al., 1996; Samuelson et al., 1996; Dixon et al., 1997; Carter and Whiting, 1998; Inchley et al., 2001; Lee et al., 2001; Roos et al., 2001; Haapalahti et al., 2003) . In the Cardiovascular Risk in Young Finns Study the diet of the same subjects has been followed from childhood into adulthood, for more than 20 years (Mikkilä et al., 2004) . The consumption of vegetables and fruit had increased since 1980. It was also shown that especially the consumption of vegetables and fruit in childhood was a significant determinant of a diet meeting the recommendations relevant in the prevention of cardiovascular diseases in adulthood.
In studies in children some connections between fat intake and fruit and vegetable consumption have been observed. In an American study children who reduced their fat intake most during 3 months tended to increase their consumption of fruits and vegetables (Dixon et al., 1997) . In 18 and 43 months old British children the consumption of fruits and vegetables decreased with increasing percentage of energy from fat (Rogers and Emmett, 2002) . In another study among 2 to 8 years old children, the consumption of fruits decreased across quartiles of increasing dietary fat intake (Ballew et al., 2000) . In a group of 5-year-old American girls those who had high-fat diets (intake of fat 430% of energy) consumed fewer fruits than did girls having a low-fat diet (intake of fat p30% of energy) (Lee et al., 2001 ).
In the prospective, randomised Special Turku Coronary Risk Factor Intervention Project for Children (The STRIP study) child-targeted counselling aimed at the reduction of saturated fat intake has been given to the intervention families regularly since the child's age of 8 months (Lagström et al., 1997; Talvia et al., 2004) . The intervention families have also been encouraged to use plenty of vegetables, fruit and berries as well as whole-grain products.
The aim of the present study was to observe longitudinally the consumption of vegetables and fruit in Finnish children taking part in the STRIP study. We analysed how the consumption changed during the preschool and school years and whether gender or dietary counselling focused on reduction in cardiovascular risk factors, especially saturated fat intake, influenced the consumption. We were also interested in possible correlation of the consumption of fruit and vegetables between the parents and their 9-to 11-year-old children.
Subjects and methods

Design and subjects
In a prospective, randomised coronary heart disease risk factor intervention trial (the STRIP project) families were recruited to the study by nurses at the well-baby clinics in the city of Turku, Finland, at infants' routine 5-month visit between December 1989 and May 1992 as described (Lapinleimu et al., 1995; Niinikoski et al., 1996) . The 1062 infants were allocated into an intervention group (N ¼ 540) or a control (522) group by random numbers at the 7-month visit. An informed consent was obtained from the families. The intervention families visited the study centre at 1-to 3-months intervals until the child was 2 years old and biannually thereafter. The control families were seen biannually until the child was 7 years old and thereafter only once a year. At the age of 4 and 10 years, 820 and 558 children, respectively, visited the study centre. The percentage of children who have withdrawn from the study has been similar among the intervention and control children and among boys and girls. The main reasons for dropout were changes in family situation or place of residence.
We examined food consumption of the children while they grew from 1-year-olds (13 months) to 10-year-olds. The number of children with adequate food records was 953, 859, 786, 753, 701, 668, 626, 627, 584 and 481 at the ages of 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 years, respectively. At different age points (from the age point of 1 year to the age point of 10 years) the number of the intervention boys was 260, 228, 206, 198, 184, 178, 164, 162, 149 and 118 , the number of the control boys 230, 216, 203, 194, 181, 173, 166, 166, 154 and 137 , the number of the intervention girls 232, 198, 185, 173, 167, 157, 145, 148, 133, 110 an the number of the control girls 231, 217, 192, 188, 169, 160, 151, 151, 148, 116 . For the correlation analysis between parental and children's food consumption we used mean consumption values of food records of 9-and 11-year-old children and their parents. Number of parents and their children with food records at the child's age of both 9 and 11 years was 597 (171 mothers of girls, 110 fathers of girls, 184 mothers of boys, 132 fathers of boys). The STRIP study has been approved by the Ethics Committee of the Turku University and Turku University Hospital.
Counselling
The counselling has been described earlier in detail (Lagström et al., 1997; Räsänen et al., 2002; Talvia et al., 2004) . In brief, it has been based on a constructivist theory of learning: the child, and the family had an active role in counselling and their previous knowledge and experiences influenced the counselling session. A nutritionist met the intervention families at 1-to 3-months intervals until the child was 2 years old, and biannually thereafter. In the beginning of the study the counselling was given mainly to the parents, but after the child's age of 7 years separate sessions were organised to the child and the parents.
Nutrition counselling aimed at reduction of the child's saturated fat intake. The optimal diet was defined to contain energy without any restrictions, fat 30-35 E% between 13 months and 2 years and after that 30 E% with an unsaturated to saturated fatty-acid ratio (U:S) of 2:1.
The implementation was individualised, for example, by using the child's food record as the basis for counselling and discussing questions that were specific to each family. A fixed diet was never ordered. The child's diet was always discussed
Longitudinal trends in consumption of vegetables and fruit in Finnish children S Talvia et al as a whole diet, which contains different groups of foods. Suggestions were made to replace products, which contained large amounts of saturated fat, with products that contained either less saturated fat or unsaturated fat instead of saturated fat. These changes were based on the food records of the child and dietary history of the family, and included modifications the nutritionist and the family found important and acceptable. The families were also encouraged to use vegetables, fruit and berries as well as whole-grain products. At each visit, parents received both oral and written feedback about their child's intake of energy, fat, fatty acids, proteins, carbohydrates, sugar, vitamins and minerals.
The control families were seen biannually until the child was 7 years old and thereafter only once a year. The families did not routinely receive any detailed counselling focused on risk factors of atherosclerosis. At the age of 12 months cow's milk with at least 1.5 percent fat was recommended. Later no other detailed suggestions concerning the quality or quantity of fat were given, and dietary issues were discussed only briefly.
Food records
Data on food consumption of children were obtained close to each visit by using food records on four consecutive days including at least one weekend day as described earlier (Talvia et al., 2004) . This is shown to be a valid and reliable method when studying food consumption in children (McPherson et al., 2000) . In the beginning of the study, both the intervention and the control children recorded food consumption at 6-month intervals but after the age of 7 years the control children started to keep the food records at 12-month intervals. Therefore, in the longitudinal analysis the food consumption was calculated by using one 4-day food record of each child at every age point. Parents' food consumption data were obtained by using food records on 1 day close to the child's 9th and 11th birthday. In the correlation analysis each child's energy adjusted mean consumption was calculated based on two 4-day food records (collected at age points of 9 and 11 years) and parent's energy adjusted mean consumption based on two 1-day food records (collected at the child's age of 9 and 11 years).
In the beginning of the study, the parents were given written instructions on how to record food consumption with exact descriptions of the amounts of all foods and drinks. Special information meetings about STRIP project and keeping food records were arranged to kindergarten and school personnel. A new diary form was sent to the families 3-4 weeks before each follow-up-visit. It included instructions and drawings, which helped the record keeping and the estimation of the food amounts. When the child started at school a special food record booklet was developed for the school lunch and afternoon snack. The amounts were mainly estimated using household measures (spoons, cups, glasses). The parents and other caregivers also recorded the type, brand and preparation method of all foods used.
Food consumption was calculated using a program (Micro Nutrica s ) developed at the Research Center of the Social Insurance Institution, Turku, Finland. The program is based on the Food and Nutrient Database of the Social Insurance Institution and originally it consists of 1208 foods and 890 dishes commonly used in Finland. The program used in the STRIP project has been updated with new recipes and foods that have come to the market and used by the families during the study.
We included in the analysis all the fresh, dried, canned and cooked potatoes, vegetables including root vegetables and mushrooms and fruit including berries. Fruit juices as well as legumes were excluded from the analyses. Potatoes were mainly analysed separately, because in the Finnish food culture potato is a food item comparable to rice or pasta, not to root vegetables.
When analysing the amount of fruit and vegetables eaten, we have calculated both the items eaten as such as well as items eaten within a dish. If a fruit, vegetable or berries have been eaten as such, the amount has usually been reported in pieces or household measures, for example, one big apple, one small carrot, 1 dl strawberries, etc. In the Micro Nutrica s -program there are average sizes in grams to different foods (e.g. a small, average or big apple, etc.) and these gram amounts have been used in calculations. When possible, the families/caregivers have recorded the recipe and the amounts of ingredients used in food preparation. The school or kindergarten kitchen personnel or manufacturers of the foods were also asked to give the recipes used for food preparation. If a specific recipe for a dish or food was not available we have used the average recipes of the Micro Nutrica s -program.
Statistical analysis
Follow-up data from children aged from 1 to 10 years were analysed using Repeated Measures ANOVA with general (unstructured) covariance structure. In the full model, age, group and gender as well as interaction between age and group (age Â group), age and gender (age Â gender), group and gender (group Â gender) and age and group and gender (age Â group Â gender) were included. If there were significant interactions, genders or intervention and control children were analysed separately. If there was still an interaction of age and group, differences were calculated separately at different age points. Otherwise, the differences between groups or genders were estimated from the full model without these interactions.
A nonparametric Wilcoxon two-sample-test was used to evaluate differences in the energy-adjusted food consumptions in 9-to 11-year-old children and the parents. Spearman correlation coefficients were used to evaluate the association between parental and child's consumption.
The results are shown as mean values (s.d.), estimates for the difference in the mean with 95% confidence intervals (CI). Po0.05 was considered statistically significant. The statistical analyses were performed using SAS statistical software, release 8.2 (SAS Institute Inc., Cary, NC, USA).
Results
Proportion of fruit and vegetables in daily energy intake The percentage of total energy intake provided by fruit and vegetables including potatoes got progressively smaller from about 13 to 10% or less when the children grew older (P for age o0.001) (Figure 1) . When analysed separately, the percentage of total energy intake provided by potatoes varied approximately between 4 and 5%. The percentage of energy intake provided by fruit and vegetables was slightly higher in the intervention girls than in the control girls (mean difference 0.5 percentage units; CI 0.02-0.94; P ¼ 0.040). Among the intervention boys, the percentage was significantly greater than among the control boys at six of the ten age points. The difference was greatest at the age of 2 years (mean difference 2.1 percentage units; CI 1.2-3.0; Po0.001) and at the smallest at the age of 9 years (mean difference 1.3 percentage units; CI 0.5 to 2.1; P ¼ 0.001). There was no gender difference among intervention children (mean difference À0.1; CI À0.6 to 0.4; P ¼ 0.72), but the percentage was somewhat higher in the control girls than in the control boys (mean difference 0.7; CI 0.2-1.1; P ¼ 0.005).
The mean daily consumption of potatoes, vegetables and fruit The mean daily potato consumption ranged between 70 and 100 g, the mean daily vegetable consumption between 40 and 120 g and the mean daily fruit consumption between 75 and 120 g, depending on age, sex and group (Figure 2 ). Only the vegetable consumption clearly increased with age.
The mean daily potato consumption differed between genders, the consumption being lower in the girls than in the boys (mean difference À6.1 g/day; CI À8.8 to À3.5, Po0.001), but there was no difference between the intervention and the control children (mean difference 0.2 g/day; CI À2.5 to 2.9; P ¼ 0.89) (Figure 2 ). In the mean daily vegetable consumption the results were opposite: there was no difference between genders (mean difference À0.5 g/day; CI À1.6 to 0.7; P ¼ 0.46), but the intervention children consumed more vegetables than the control children (mean difference 2.4 g/day; CI 1.2-3.5; Po0.001) (Figure 2 ). When the genders were analysed separately, the intervention effect was present among boys (mean difference 3.2 g/day; CI 1.5-4.9; Po0.001), but not among girls (mean difference 1.5 g/day; CI -0.2 to 3.1; P ¼ 0.08). In the mean daily fruit consumption, the intervention and the control girls did not show a difference (mean difference 2.7 g/day; CI À2.0 to 7.3; P ¼ 0.26) (Figure 2 ). In contrast, among boys the fruit consumption was higher in the intervention boys than in the control boys (mean difference 10.1 g/day; CI 5.3-14.9; Po0.001). The fruit consumption did not differ between girls and boys either in the intervention group (mean difference À3.3 g/day; CI À8.0 to 1.5; P ¼ 0.18) or in the control group (mean difference 4.1 g/day; CI À0.6 to 8.9; P ¼ 0.09).
Energy-adjusted consumption and correlations between children and parents
The 9-to 11-year-old children's energy adjusted mean consumption of vegetables and fruit was greater in the girls than in the boys (P for both o0.001) ( Table 1 ). The intervention boys consumed relatively more vegetables (P ¼ 0.021) and fruit (P ¼ 0.013) than did the control boys, whereas the consumptions of the intervention and control girls did not differ (P ¼ 0.32-0.65). The mothers consumed more vegetables and fruit than did the fathers (Po0.001) or the children (Po0.001). Fathers consumed more vegetables Age (years) % of total energy intake Figure 1 The percentage of total energy intake (7s.d.) provided by fruit (berries included) and vegetables (potatoes included) in 1-10-year-old intervention boys ('), control boys (J), intervention girls ('), and control girls (J).
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Discussion
The present study shows that the Finnish children in the STRIP study consumed relatively small amounts of vegetables and fruit. Furthermore, the consumption decreased with increasing age. The nutrition counselling focused on cardiovascular health and particular in fat intake had a slight effect on vegetable and fruit consumption among boys but not in girls. The children's consumption correlated with the parental consumption, except between fathers and their daughters.
It is difficult to compare the food consumption results from this study with results of other studies because of differences in study design, methodology, food grouping and different ages and ethnic backgrounds of the children studied. In many studies, the consumption of fruits and vegetables has been expressed as number of servings Longitudinal trends in consumption of vegetables and fruit in Finnish children S Talvia et al consumed per day or as consumption frequencies ranging, for example, from daily to never. In a German study, which used a 7-day-checklist protocols to study food consumption in primary school children, the mean daily consumption of vegetables and fruit was approximately 240 g (Koletzko et al., 2000) . Spanish children aged 6-7 years consumed about 650 g fruits and vegetables daily (Rodriguez-Artalejo et al., 2002) , which is a great amount compared with the result of other studies. In that study, the dietary information was obtained using a food-frequency questionnaire. A recent Finnish study concerning meal patterns and food consumption in 10-to 11-year-old children showed that consumption of vegetables, fruit and berries was low in that age group: only a quarter of children reported to consume them daily at home (Haapalahti et al., 2003) . Half of children reported to choose salad with their school lunch; the girls chose salad more often than boys. To our knowledge, there is no recently published Finnish data about fruit and vegetable consumption in children expressed as percentage of daily energy intake or as grams. In the 1980s, vegetables provided 2% and fruit and berries 14% of total energy for 1-to 2-yearold children (Räsänen and Ylönen, 1992) , whereas for 1-to 7-year-old children fruit and berries provided 12% of total energy (Ylönen et al., 1996) . In the present study, vegetables, fruit and berries provided altogether 13 and 12% of the total energy in 1-to 2-and 1-to 7-years-old children, respectively. The 3-, 6-and 9-year-old children in the Multicentre Study on Atherosclerosis Precursors consumed on average about 190 g potatoes and vegetables and about 240 g fruit and berries daily (Räsänen et a.l, 1985) , which are somewhat greater amounts than the results of this study (160 and 100 g, respectively). In addition to methodological differences, this is probably explained by fruit juices, which were included in analysis in the Multicentre Study.
There are broad differences in sensory qualities and cultural use of fruit and vegetables and it is possible that The consumption of each child is based on child's food records at the age of 9 and 11 years and the parental consumption on the food records at the child's age of 9 and 11 years. b A nonparametric Wilcoxon two-sample-test was used to evaluate the difference in the energy-adjusted food consumption between two groups. The total number of parent-child pairs is 597 (171 mothers of girls, 110 fathers of girls, 184 mothers of boys, 132 fathers of boys).
a The consumption of each child is based on child's food records at the age of 9 and 11 years and the parental consumption on the food records at the child's age of 9 and 11 years. b Spearman correlation coefficients were used to evaluate the associations between parental and child's consumption.
separate factors influence their consumption by children (Gibson et al., 1998) . Among English children aged 8-11 years, acceptability and recognition of fruits was better than acceptability and recognition of vegetables (Edwards and Hartwell, 2002) . Also, in American elementary school children's preferences were higher for fruit than vegetables (Baxter and Thompson, 2002) . Interestingly, although the STRIP children's energy intake increased with age as shown previously (Talvia et al., 2004) indicating increased absolute food consumption, especially the mean daily consumption of fruit and berries did not increase concomitantly. The counselling intervention in the STRIP has not solely focused on vegetable and fruit consumption but in general on cardiovascular health. Fruit and vegetables have been one part of the counselling but the main aim has been to reduce saturated fat intake. In The Child and Adolescent Trial for Cardiovascular Health (CATCH) school-and family-based general nutrition intervention with a focus on decreasing primary school students' intake of total and saturated fat failed to produce any significant improvements in fruit and vegetable consumption (Perry et al., 1998b) . However, among the STRIP children there seemed to be a slight intervention effect among boys in vegetable as well as in fruit consumption. Interestingly, the intervention and control girls' consumption did not differ. In the American 5-Day Power Plus Program intervention study, girls appeared to be more receptive than boys to increasing their vegetable consumption (Perry et al., 1998a) . The previous results of the serum cholesterol concentrations in the STRIP children make the difference in the intervention effect by genders even more interesting. Serum total and non-HDL cholesterol concentrations were lower in the intervention boys than in the control boys up to the age of 7-years, whereas the values of the intervention and control girls did not differ (Kaitosaari et al., 2003) . Moreover, in a recent study in American adults the consumption of fruit and vegetables was inversely related to LDL cholesterol (Djousse et al., 2004) . However, it has to be remembered that although the differences in the consumption between the intervention and control boys were statistically significant, in absolute grams (3-10 g) and maybe in practice they were rather small.
There is some evidence that the low vegetable and fruit consumption is more common in boys than in girls (Samuelson et al., 1996; Inchley et al., 2001; Haapalahti et al., 2003) . In this study, we did not observe a clear difference in the consumption between 1-and 10-year-old boys and girls. However, among 9-to 11-year-old children the energy-adjusted consumption of vegetables and fruit was higher in girls than boys. Furthermore, there was a gender difference among the parents: the mothers consumed more vegetables and fruit than did the fathers.
Parental influence on food choice may be manifested, for example, by availability of food, modelling, child feeding practices, transmitting information concerning food and religious or cultural habits. Wardle (1995) , reviewing several studies, noted that information on parent-child similarities in consumption of actual foods was limited compared to similarities in nutrient intakes. Furthermore, evidence suggested relatively low parent-child correlations in food preferences, although there might have been some variability across foods. In a recent American study eating habits of the family food preparer (FFP) predicted the eating habits of their family members: children's fruit and vegetable consumption was influenced by the FFP's own consumption and shared meals with the FFP (Hannon et al., 2003) . Furthermore, a positive correlation has been shown between mother's and children's fruit and vegetable consumption (Gibson et al., 1998; Fisher et al., 2002; Longbottom et al., 2002) . Our results suggest a correlation between parental and children's consumption. An interesting gender effect was present: mother's consumption correlated with the consumption of their daughters as well as sons, but fathers' consumption correlated only with the consumption of their sons. The higher consumption of fruit and vegetables of the mothers and girls compared to the consumption of the fathers and boys, respectively, also indicates gender-dependent effect of parental food consumption on the consumption of children.
There are some potential limitations in the data of this study. We realise that a 1-day parental food-record may not be a valid method to study long-term eating habits. In addition, the short recording period easily exaggerates the distribution around the group mean. Especially, the results of the correlation analyses have to be considered with caution. Furthermore, because the families knew to which group (intervention or control) they belonged, they might have modified the recording accordingly. On the other hand, in a long-term study like the STRIP some nonintentional intervention always occurs also in the control group.
It is clear that the food record method used in this study gives us only an estimation of different foods eaten. Different methods used in determining the gram amounts of fruit and vegetables make also the comparisons between studies very difficult. However, food records allow us to compare different groups or age points within the study because the estimations have always been performed by using the same method. Furthermore, in the STRIP project the same person has calculated the food records by Micro Nutrica s -program during the whole project, which also makes the group or age point comparisons more reliable.
The children dropping out from long-lasting studies creates easily statistical and analytical problems. In order to study the importance of dropouts in this study, we have conducted a repeated measures regression model analysis comparing the children who dropped out before the next visit to those who continued in the study. Each time point was analysed separately. In these analyses, which account for all the information from each child up to the dropout point in question, we found no evidence of linkage between the dropout phenomenon and our primary response variables (mean consumption of potatoes, vegetables, fruit and berries). We also compared the consumption of those children who continued to the age point of 10 years with those children who dropped out earlier at any age point and found no differences between those two groups. These and previous analyses (Rask-Nissilä et al., 2000; Talvia et al., 2004) with other variables suggest that the impact of the dropout phenomenon is probably small.
In conclusion, fruit and vegetable consumption was remarkably low in the Finnish children studied and their share from total daily energy intake decreased when the children grew older. A favourable intervention effect was seen only among boys. In future, we are going to study the possible connections between the fruit and vegetable consumption and serum cholesterol concentrations in STRIP children. In this study, there seemed to be a genderdependent connection between parental and children's consumption. In order to be effective, interventions to increase fruit and vegetable consumption in children should focus on the whole family, not just a child.
